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RUZICKA, Vlastimil; KALAL, Jaroslav; SMURZ, Zdenek 


Contribution to the study of catalysts prepared by the decomposition 
of mixed salts, V,Catalytic hydrogenation of nitrobenzene to aa 
4n vapor phase at normal pressure. Sbor chem tech 4 no,2:473- 

160, ae (EEAI 10:9/10) 


1. Katedra organicke technologie, Vysoka skola chemicko-techno- 
logicka, Praha. 


(Catalysts) (Salts) (Nitrobenzene) (Aniline) 
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UMUpogiong, witeld Jan 


Green sand mold casting of lathe beds frem inoculated cast 
iron, Przegl odlew 14 no.5:149-150 My '6a, 
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Radiation af Colltshins of Fast Neutrons with Pro 

tons. 2. Pameranchu’ and 1. Samushkevich. Dahlady 

Ahad, Nauk. S.S.5.R. 64, 499-502(1943)(in Ruxstin). 
Coliistans beleeen protons and neutrons, at high relative 
velocities, result tn angular distributions of scattered neu 
finan which are essentially atifferent in the case ob urdinary 
biteraction tor an jo that ef exchange forces. En the tor. 
mer case the = tering angles are very small, in the latter 
they are about equal 140°, Furthermore, the vartetion of the 
wave vector, and, consequentty, of the velority of the cabling 
partieles, bocomaderabiy greater dr the eter at ewe tange 
forees, amd stines a greater Gariation fo the proton velar tly 
Means 4 greater variation of the derivadve of the dipole mo- 
ment during the time of the colliston, the resulting radiation 
has a greater intensity. It seems probable that the cross 


SCwote tifetett 


section of the scattering with radiation should be considerably 
Kreater inthe case of exchange forces than in that of ord 
nary interactions, The cateulation confirnim this cane lustan. 

Uo appears. moreover, thal Uhis cross section must grow with 
the energy. The very energetic promary protons of the cosmic 


fayn, by colliding with the N and © atowne of the upper ativan - 
phere, munt prafuce an abnormally high number af photons 
that form, perhaps, the essential part of the soft component. 
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AUTHOR SMUSKEVIC,I.2. 
TITLE On Momentum Approximation. 
PERIODICAL Zurn.eksp.i teor.fis,31,fasc.4, 725-726 (1956) 
Issued: 1 / 1957 


K.&.BRUECKNER, Phys.Rev.89, 834 (1953) investigated the scattering of particles 
by a system with two centers with vanishing effective radius of forces. (Scat- 
tering of each of these centers is spherical-$ymmetric and is characterized by 


the amplitude 7] = (1/k) sin be); Here 5 denotes the phase of the S-wave in 
infinity. The expression resulting for the scattering amplitude of this problem 
is explicitly given. Proceeding herefrom BRUECKNER finds the following by con- 
necting the imaginary part of the amplitude of scattering in a forward direction 
with the total cross section: The difference between the expression for the to- 
tal cross section and the corresponding expression obtained by momentum approx- 
imation becomes immaterial not at R~ Oo, but at 67 0. (Here n is assumed to 
be equal for both centers). Herefrom he draws the conclusion that it is correct 
to use momentum approximation without taking multiple scattering into account 
only in those cases in which also BORN'S approximation is applicable. 

In reality, however, this conclusion refers to the total cross section. (Also 
this applies only with the reservations made in the following). However, compu- 
tation of ihe differential cross section of scattering into small angles by 
means of momentum approximation leads to correct results. Physically, this is 
apparently connected with the fact that, in the case of small scattering angles, 
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the interference of the waves scattered at each of these centers plays a part. 
this interference is taken into account in momentum approximation. The exact 
expression for the differential cross section do/a Se resulting from the 
aforementioned scattering amplitude is explicitly given (referred to the unit 
of the space angle and averaged over all directions of the vector R). In momen- 
tum approximation the following is, found without difficulty: 

? 3 > 3 

do/a Se = 2(da\/a 32 ) {i + sin (Ik _ k] R)/| k- k | R. | In the case of a high 
energy of the impinging particles (kR 771) and in the case of small scattering 
angles (VW < 1/KR) the approximated expression differs from the exact expression 
only by small amounts of the order x72. Consequently, under these conditions 
(2 /Ry <\1 leads momentum approximation to correct results. However, in the 
case of large scattering angles, the second term in the braces of the last 
formula oscillates considerably, and therefore the contribution it makes towards 


the total cross section is small, namely of the order x, With kR>>? 1 the 
exact formula and the formula obtained by momentum approximation, as expected, 
lead to a result according to which the total cross section is simply with 
great accuracy equal to the sum of the cross sections of scattering on each of 
the centers. 


INSTITUTION: Leningrad Physical-Technival Institute of the Academy of Science 
in the USSR 
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_SMUSHKEVIGH, TnZo, inzh.s SHUR, Aole, inzh, 


Manufacturing precast concrete pipes for cit 
city engineering, 
Gor.khoz.Mosk. 36 no.1333-37 Ja '62, (MIRA 1681) 
(Pipe, Concrete) 
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AUTHORS : Babak, L.G., Bochek, S.A., Genkyna, S.M., Dobrolezh, 
S.0., Zhydkov, V.A. and Smushkevych, V.Z. 

TLUILE: Commercial silicon-carbide as a material for point 
contact diodes 


PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, v. 6, no. 4, 1961, 
541-547 


by the Tashkent and Zaporozhe plants) for nigh temperature point 
contact diodes is considered: This would be economically profitable. 
Specimens of the black and green medification obtained at the Zapo- 


TEtv: The possible use of commercial silicon-cerbide (produced At 


rozhe plant were studied as weli as those of the green modification 
ef the Tashkent plant. Spectral analysis showed the presence, in 
the specimens, cf chemical impurities: Pe, Mg, Ma, AL, Ti. It was 
established that black silicon-carbide crystals have hole-conducti- - 
vity, and the green - electron conductivity. The resistivity was 
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Cosmercial silicon-carbide... D274/D303 


measured by the four-probe methed. A Figure shows the resistivity 
(in statistical %) of the various types o” specimens. In studying 
the rectifying properties of diodes, a Low-ohmic contact between 
metal-electrode and crystal is necessary. Several methods of pro- 
ducing such contracts were investigated, It was found that contacts 
obtained by cathode pulverization of platinum were most convenient, 
both with regard to Low-ohmic character and temperature stability. 
The resistance of the contacts with the black ¢rystals was 107 - 10> 
ohm, and that of the green crystals - 10? - 104 ohm. «A model of a 
point-contact diode was constructed and studied. Current voltage 
characteristics of point-contact tungsten-silicon carbide are then 
exanined. Figures show the characteristics at various temperatures 
(fron 20-520°C). The rectifying factor K is determined. A table 
shows, for comparison, the rectifying properties of models made of 
the different types of silicon-carbide. ‘he electrical properties 
of commercial silicon-carbide were studied with a view to using 
these materials for high temperature point-contact rectifiers. A 
study of the temperature dependence of current-voltage character- 
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fa 


plant have, at room temperature, a rectifying factor K = o> ; 
dly with increasing teyperatpre. The cia . } 
ent olent have K = 10“ - 10? (at room tempera- : 


istics of models showed that the green crystals of the aapereaie 
he 1 


which decreases r 
erystaLs of the T 
ture) which increases with temperature, this increase being the : 
@reater, the higher the resistivity of the crystal. The black cry- i 
stals of the Tashkent plant, with a resistivity exceeding 5 ohm/cn, : j 
are the most suitable for point-contact diodes, Diodes, similar to 
{ 
t 
1 


the model ones, could be used for rectifying radio frequency signals 

of 1-5 volts at temperatures up to 500%, ‘There are 6 figures, 2 uy 
tables and 4 references: 2 Soviet-bioc and 2 non-Soviet-~bloc. The } 
reference to the English-Language publication reads as follows: 
Electronics, 74, no. 12, 1960. 


USSR, Kyyiv (Institute for Metal Ceramics and Spec- 


t 
t 

t ASSOCIATION: Instytut metalokeraniky i spetsial'nykh splaviv AN 
i ial Alloys, AS UkrSSR, Kiyev) 


SUEMLTTED: November 26, 1960 
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tion of Dihydrazine of the N-Acylated Derivatives of 
wo Adipiniz Acid (Polucneniye digidrazidoy N-atsilirovan~ 
‘gizvodaykh p-amincadipincvuy kisloty) 


PERIODICAL: ; sanyys doxliady vysskhey shit va i khimicheskaya 
tekhne Logiya, 1998, Nr 4, op 753 GaSe) 


ABSTRACT: © Paper the nydrazi of the Neacylated deriva- 
53 o adipinis asid were prepared. The following 
z rydrazi s of Nebenzoylic, Neac yiic an Ss Heecar ‘bethoxy~B- 
sans Pee: acids were synthesized to the follow- 
ing scheme: 
ceo CoOoCc.,H. cone, 
! = 5 « 
es ih i 2 : rae 9 
CH-NH, —s» CH-NHeO-R — CH-NH-¢0-R — CH-NH-~C-R 
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S0V/156-58-4~35,/49 
of Dihydrazine of the N-Acylated Derivatives of G-Amino 


The asylatisn of B-amino adipinic acid was carried cut accord- 
ing %. the method developed by Schotten-Baumann in a yield of 
58-77% Tae hydrazines were converted with pheny lthio-iso- 
cyanate inte correspending is-(4-phenyl~thicsemicarbacide)-N- 
acyi~amino adipiaic acids. The preparations have no distinct 
meiting point temperature. elementary analysis was carried 
aid sas ail preparations. ere are 7 references, 2 cf which 
are Soviet. 


Kafeira erganizheskey khimii Msoskovskego khimike~tekhnologi- 
sheskogo inssituta im. De I. Mendeleyeva (Chair of Organic 
Chesistry at the Moscow Chemical and Technological Institute 
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KLEYEV, B.V.; SHUSHKEVICH, Yu.I.3 GOL?DOVSKIY, A.Ye. 


Synthesie and transformations of (N-benzoyl-2-pyrrolidinone-5- 
vi)-acetic acid, Derivatives cf 6 ~aminoadipic acid ina 
/§ ~carboxylic group. ZimaroObekhim. 31 n0.8:2595-2599 Ag '61. 
> Q@MTRA 14:8) 

1. Moskovskiy khimiko-tekhnologicheskiy institut imeni D.I. 
Mendeleyeva. 

(Adipic acid) 

(Pyrrolidinone ) 

(Acetic acid) 
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SHSHREVIGH: Yuele; BELOV, V.N. [deceased]; KLEYE\:B.V.: GOLGER, A. Ya. 
Reac:tion of aldehydes with olefins. Par‘; 1: Reaction of 
aldehydes with cyclohexene, Zhur, cb. khim. 34 noo1123815-3817 
N '64 (MIRA 1831) 


1. Moskovskiy knimiko~tekimclogicheskiy institut imeni 
D. I Mendeleyeva. 
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SMUSHKEVICH, Yu.I,; BELOV, V.N.; KLEYEV, B.V.; AKIMOVA, A.Ya, 


Reaction of olefins with aldenydes, Part 2: Reaction of chlorco- 
acetaldehyde with cyclopentene. Zhur,org.khim, 1 no.2:288-289 
F165, (MIRA 18:4) 


1. Moskovskiy khimiko-tekhnologicheskiy institut iment D.I. 
Mendeleyeva, 
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SMUSHKOV, I.V., GEGUZIN, Ya.Ye., FINES, B.Ya. 


"Microstrains in a Crystal Iattice and the Sintering of Metallic Powders," 


Uch. zap. KhGU, V. 48, Tr. Fiz. otd., No. 4, Kh. St. Univ. publication, 
AS. <F 
| Pa cae S on a 
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SMUSHKOV, I, V., GHGUZIN, Ya. Ye. and PINSS, B. Ya. 


"Microtension in the Crystal Lattice and Calcining Metallic Powders". 
Uch, Zap. Khar'kovsk. Un-ta, T. 49, Fiz. Otd. Fiz.—-Matem. Fake, Vol. 4, pp 111-117, 1953. 


Studied structural changes during the calcining process by means 
of X-ray analysis of samples of compressed powder of electrolytic copper 
and of nickel powder. The samples were calcined at various temperatures for 
various periods of time in a deoxygenated atmosphere. Analysis indicates 
that at temperatures below 400° for copper and below 700° for nickel, microtension 
is totally removed, and therefore these temperatures have no effect on the 
calcining process. (RZhKhim, No. 4, 1955) 


SO: Sum No 884, 9 Apr 1956 
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ao 4 7 Distortion of the crystal {nttice-and sintering of metal 
EPs Sg oot 2 pee L. I. Gal'perina, Ya. EB. Geguzin, oy. Pines, ; . 
Bote dace. 62, and 1. V. Sex A. M. Gor‘kil State Univ., Kharkov). 
Se oo -* De . Nauk S-S.S5.R.-88,- 265-8(1953)[Bruteher 
wet SR. eet in the stresses and distor- - 


5] 
: Translation No. 3088] .—Changes in 
j._, ,tion in metal powders as a result of annealing were studied 


y x-rays and sp.-heat measurements. The sp. heat was. - 
detd, during neating at 2.0 to 2.8 degrees/min. with a high- 
\ temp. adiabatic calorimeter... A Cu compact made of 100-2 - 
_} powder with a porosity of 20% evolved 6,25 cal./g. with the 
droax. rate at’'350°.  40-50-~ powder with 38%, ity -.. 
‘{evolved 11.26 cal./g. with the max. at 276°.” 10~20-y Ni 
j Powder with 15% porosity evolved 14.00 cal./g, with 2 650°. 
imax. Thirty-» Pe powder with 10% porosity evolved 12.00. 
+ cal./g. with ad30° max, This release of energy corresponded 
~ to decreases in stresses of the 2nd and 3rd kinds and was not , 
; caused by decrease in the surface arex of the pores. X-ray 
; Measurements were made on speciniens 6.2 mm, in diam. . 
‘and 2 mm. long pressed from 40-60-y electrolytic Cu powder « 
‘ or from 10-20-14 Ni-powder. Por Cu the. elastic energy, 
- ‘tb estd, from line breadth, decreased from 4.2 X 107? cal./g. 
i to nearly zero in >400 min. at 100°, 100 min. at 150°, 40 
+ min, at 200°, and 10 min. ot 250°. If a diffusion process .. 
_ + caused the decrease in microstresses, the activation energy 
i _.. - Was 20,000 cal./mol:, close to the 12,000 cal./mol. charac. °- 
wc "| teristic of the initial stage of diffusive sintering. Since the 
Let 1 microstresses were eliminated at a low temp. they could have 
} little effect on the sintcring process compared to the effect of 
} the inifial’ energy of distortion. Distorted regions in the . : 
| lattice’ could inerease the concn, of vacancies and decrease : 
1 the abtivation energy for self-diffusion, _ A. G. Guy @) 
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SHUSHKOV, I. V.: Master Phys-Math Sci (diss) -- "The development of an X-ray 
BREN TSO a ee Ze 
method of determining the coefficients of heterodiziusion", Khar'kov, 1958. 16 pp 


(Hin Wigher Sduc Ukr SSR, Khar'koy Order of Labor Red Banner State U im A. MN. Gor!- 


kiy), 150 copies (KL, Yo 8, 1959, 134) 
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AUTHORS ¢ Pines, 8. f4., Smushkov, I, V. 57-28-3-30/33 
Eg Sr epee ot 
TITLE: The X-Ray Détermination of the Heterodiffusion Coefficients 


in Alloys With Components Considerably Differing in X-Ray 
Absorption (Rentgenograficheskoye opredeleniye kosffitsiyentoy 
geterodiffuezii v splavakh komponent s rezko razlichayush-himsya 
pogioshcheniyem rentgenovskikh luchey) 


PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1958, Yol. 28, Nr 3, 
pp. 661-467 (USSR) 


ABSTRACT: Tne method described in references. 1 and 2 is here applied to 
the case of metal alloys with different absorption coefficients 
and different scattering power, and is further developed. The 
computation of a ‘mirror image" of the radiograph of a sample 
of binary alloys is investigated. In the case where the alloy 
components differ with regard to the X-ray absorption. coeffi= 
cients gp and the "reflective" nower the alloy has 2 variable 
concentration with respect to pth. Equation (4) is derived. 
It represents the reiction between the intensity dI of the 

Card 1/2 X..rays. which are reflested by the layer with the concentration 
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The xk-Ray Deverminabion of the Heterodiffusion 57-28~3-30/33 
Coefficients in Allcys With Components Considerably 
Differing in X-Ray Absorption 


c and the depth x in which this layer is lecated, This 
tion can only be solved according to the method of suce 
approximations, It is shown that the zero-th Spree oe 
cannot be selected very far from the aztual distvibution. 
curve of 2x, Beside the function <(x) of the concentration— 
distrisution «he gradient values of ther 

de(x) 


qué, 
ssive 


a 
4 
2 


-concenirations in the interior of the sample are dis 


dx 
rectly obtained, withont differentiating the c = c(x) - curve. 
With the aid of the quantities thus determined the hetercdiffus 
sion-coefficients in dependense on the concentration can be de= 
termined, At the end an exemple for the cemputation of the e(x)- 
asec of a CrMe-alloy is given. 
There are € figures, 1 tabie and 2 Soviet references. 


ASSOCIATIONS Gosudarstvennyy universitet im, A. M. Gor‘kogs, Kha>‘kov 
(Khar 'kov, State University imeni A. KM. Gor'kiy ) 


SUBMITTED! April 1, 1957. 


. ; 1, Alloys--Diffusion 2. X-rays--Absorption 3. Alloys---Abscrptive 
Gard 2/2 properties 
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ABSTRACT: 
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Pines, B. Ya., Smusnkov, I, waren 57-28-3-31/33 


X-Ray Determination of Heterodiffusion Coefficients in Cr-Mo 
and Ni-W Systems (Rentgenograficheskoye opredeleniye 
koeffitsiyentov geterodiffuzii v sistemakh Cr-Mo i Ni-wW) 


“hurnal Teknnicheskoy Fiziki, 1954, Yol. 26, Nr 3, 
pp. 668-673 (issn) 


The method of x-ray analysis for the determination of hetero- 
diffusion coefficients D was applied here to the case of 

the Cr-Mo and 'i-W systems. The solid molybdenum and wolfram 
samples were covered with thin chromium or nickel films and 
subjected to a diffusion-annealing at different temperatures. 
After the annealing the samples were investigated by X-ray 
analysis, the X-ray spectrographs were evaluated pnoto- 
metrically and the photometric curves were computed according 
to the formulae given in ref. 1. In the Cr-No system data on 
the dependence cf the diffusion coefficients on the con- 
centration were obtained at 4 temperatures. Tne concentration 
dependence of the activation energy Q (c) and of the factor 
in front of the exponential function Di(e) were computed and 
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X-Ray Determination of Heterodiffusion Coefficients in Cr-ilo a 51/3 
and Ni-W Systens 


the latter was compared to the value computed sccording to 
the formula from ref. 7. After the concentration dependence 


Do = Dyfed, the enersy of mixture in the solid vhase was 


determined for the Cr-Mo system and by means of this con- 
stant the computed equilibrium diaesram of Cr-lMis was set un. 
The melting points of the Cr-iio alloys determined by 
experinente coincide well with its Lliguidus curve. In the 
case of the i-W system the D values were :sneagsured in 
deyendence onc, D = Dic) at 4 teaperatures, subsequently, 
a(c) and D_{c) were computed end the energy of i 
the solid tGhase was dstermined. As to its order of magnitude 
the latter ca -rees the values obtained from the Ni-W 
phase het the quantity D_(c) in 
the Ni-W system ctecones vero at a concentration corresponding 
approximatel; to the limit of solubility. There are 7 figures 
and 11 references; to of which are Soviet. 


c 


e 
lingram. It was observed ¢ 


SUBNIVTED : April 1, 1958 


: 1. Chromium-molybdenum nickel--titanium systems~--Diffusion 
Card 2/2 2. Chromium-molybdenum-nicksi-titanium systems.-%-ray analysis 
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TITLE: “X-ray Investigatiorl of witcr’ biioeys 

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 6, 
pp 943 - 945 (USSR) 


ABSTRACT: Brief communication on the study of Ni-Cr alloys within 
a wide range of concentrations, the aim of which was to 

determine the dependence of the lattice arameterslof 
alloys on the concentration and also to elucidate the 

Yphase composition of the alloys. The specimens were 
prepared from carefully mixed powders of Cr and Ni, which 
were pressed and fused in a cryptol furnace under a layer 
of boron anhydride and were quenched from the liquid phase 
in oil. During subsequent heat treatment and X-ray 
investigation, discs of 6 mm dia, & be 5 mm high, cut from 
the central part of this casting, were used. The Cr 
content of the alloys amounted to 3, 20.6, 27.2, 4#4.5, 
56.3 and 62.8 at.%. It was found that specimens with low 
Cr contents (3, 20.6 and 27.2%) had a cubic face-centred 
lattice in the quenched state, the parameter of which 


. varies monotonously with the concentration. Subs equent 
Cardi/3 
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S/126/60/005/06/025/025 
X-ray Investigation of Ni~Cr Alloys £073/E355 
annealing at 600, 700 and 800 °C does no: change the 
lattice parameter. The alloy with 44.5% Cr also had a 
cubic face-centred lattice in the quenched state, However, 
after annealing at 600 ~C additional lines were detected 
on the X-ray diffraction patteius. Alloys with 56.3 and 
62.8% Cr also had a cubic face~centred lattice in the 
quenched state. However, as a result of subsequent 
annealing the solutions decomposed into two phases with a 
cubic face-centred lattice and a cubic body-centred 
lattice, the latter with a lattice parameter approaching 
that of pure Cr. Thus, it is concluded that Ni-Cr alloys 
containing up to 62.8 at.% Cr represent homogeneous 
y~solutions under the conditions pertaining during the 
experiments; this indicates that available diagrams of 
State are not entirely reliable and Should be revised. 
Acknowledgments are made to B. Ya. Pines for his.assistance 
and evaluation of the results and to M.P. Fuks, Docent, 
who made the chemical analysis of the alloys. 

There are 1 figure and 10 references, 3 of which are 
Soviet, 1 German and 6 English. a 
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If 1500 £031/E413 

AUTHOR. Smushkov, I.,V. \K 
Se 

TITLE: On the Problem of Determining Diffusion Coefficients 
in Alloys 

PERIODICAL: Fizika metallov ji metallovedeniye, 1960, Vol.10, No.2, 
pp. 313-316 

TEXT: In the experimental determination of the diffusion 


coefficient D using the method of radioactive isotopes, solutions 
of the (one-dimensional) diffusion equation are used in which it is Je, 


assumed that D is independent of the concentration. There are 
clearly cases when this assumption is invalid and then the solution 
given by Eq. (3) must be used. A comparison of the two solutions 


is made in the case when D depends linearly on the concentration, 
The expression (3) is evaluated by the method of successive 
approximations. The comparison shows that the first solution for 
D approaches the true value only for such values of the 
con-entration where reliable measurements of the concentration are 
impossible. The discrepancy thus revealed is viewed from another 
aspect by considering the expression f? + 

f a(e) 
unf- See 

daa 
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TITLE: Electron and X-Ray piffractiom studies of the 

Heterodifeustor coefficients in the Nickel chromaum 

system 
PERIODICAL: pizika metailov i metarrovedensy® 31960 vol.10,; No.6 

879-885 

TEXT: Jn the first stage of the present investiga tiom: the 
neterodiffusio™m in the Ni-Cr system was gtudied with the aida of 4 
pigh-tempera ture electron aiffractiom camera : The experimentat 


specimens were prepared by vacuum deposition: an Nach substrate 

naving been used to deposit consecutive Layers of quartZ, nickel, 
chromium and quartz- (The Layers of quartZ% gerved to prevent 
preferential oxidation of chromium during the aiffusp}om annealing) - 
The total thickness of the cr-Ni jayer was 1.7 x LO" om, chromium 
having peen deposited in such 4 quantity that on the completion of J 
the aiffusion annealing an alloy, containing 20 to 25 at.% Crs 


was formed. Two variants of the specimens were made + ws 
(1) Wequi jbrium" nickel Si iequLkebE chromium and 

(2) tequilierium” mickey 7 ynon-equeldDraun’ chremium: The variant 
card 1A 
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(1) specimens W 
strongly super- 
about 400°C, fo 
nickel layer whose temp 
variant (2) specimens, 

variant (1) but was allowed to coo 
romium was car 


heated source on t 


1 


deposition of ch 
pattern of the v 


narrow lines, wher 
narrow nickel lines an 
the diffusion coefficient D 
from 24.1 x 10-15 cm?/sec at 600°C 
520°C; in the case of the variant 
48.2 x 10° 15 em@/sec at 550°C to 
The activation energy for diffusion 
calculated from these data, were Q 
Do = 0.18 cm?/sec for the variant 
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System 


position of nickel from 
bstrate pre-heated to 

ition of chromium on to the 

bout 300°C. To preduce the 
posited in the same way as& in 

to room temperature before the 
The electron diffraction |. 
onsisted of two systems of 
variant (2) specimens had 
The mean value of 
variant (1) specimens varied 
to 0.415 x 10° 5 em@/sec at 
(2) specimens, D varied from 
15 em2/sec at 450°C. 
and the pre~exponential factor, 
51500 cal/mol and 

the corresponding 
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Electron and X-Ray Diffraction Studies of the Heterodiffusion 
Coefficients in the Nickel-Chromium System 


values for the variant (2) specimens being 34600 cal/mol and 

1.6 x 10-5 cm@/sec. The specimens used for X-ray diffraction 
analysis consisted of 1.5 mm thick discs of electrolytic nickel 
(vacuum-annealed at 1400°C) on which a 5 to 6 micron thick layer of 
chromium had been electrodeposited. The diffusion annealing 

(at 700, 800 and 900°C) was carried out in a bath of molten boric 
oxide, The concentration-dependence of D ; Getermined by X-ray 
diffraction, was similar for all three test temperatures, 

D decreasing with increasing concentration of chromium. At 900°C, 

D decreased from approximately 1 x 10°10 em@/sec at 4 at.% Cr to 

0.3 x 107-10 cm2/sec at 33 at.% Cr, The activation energy Q 

varied between 30 and 40 kcal/mol. the Q versus concentration 

curve having a maximum of 40 kcal/mol at 18% Cr and a local ; 
minimum of 33.5 kcal/mol at 30% Cr. The Dg versus concentration a 
curve also passed through a maximum at about 18% Cr. The graph, v 
illustrating the relationship between log D, and 1/T. and 
constructed from data obtained by electron diffraction on the 
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variant (1) Specimens and by X-ray diffraction on electrolytic 
Specimens, constituted a singie straight line, indicating a 

agreement between the results obtained by both methods, The 
students Yu.Krot, V.Solunskiy and D.Sherman participated in the 
work, There are 6 figures, 3 tables and ll references: 
9 Soviet and 2 non-Soviet (one of which is translated into Russian). 
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AUTHORS: Pines, B. Ya. and Smushkov, I. V¥. 


TITLE: Self-diffusion coefficients in alloys 
PERIODICAL: Pizika tverdogo tela, v. 3, no. 1; 1961, 146-153 


TEXT: The present paper deals with a theoreticai estimation of the self- 
diffusion coefficient De of the i-th component of an alloy. The studies 


are based upon the following equations of the diffusion theory: For the 
flux of the i-th component, q,= -D,2¢;/dx hoids, where c, denotes the 


concentration and D; the diffusion coefficient of the component; D; is a 


partial diffusion coefficient. The "mean" heterodiffusion coefficient of 


a binary alloy is given by D = c,d, + CoD,» D; is related to os which is 


also described as being a partial self-diffusion coefficient, by the 
relatior. (3): D, = ps9 (1+91n £,/%n e;)s where f, is the activity 
Card 1/5 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651810001-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651810001-8 


~ oe 


Sars SE SES 


Ave at sEifig apse sir Ses toes Tee 


3/181/61/003/001 /017 /04 2 
Self-diffusion coefficients in alloys BOO06/B056 


coefficient oe j-th component. If the solid solution is regular, 
D, = oft - —2 e(1-e) | holds, where U, is the mixing energy of the 


kT 
alloy. For describing the heterodiffusion, it is therefore necessary to 


know a The estimation of De is cafried out for various simple cases. 


First, a binary alloy of inhomogeneous concentration distribution is 
studied; A is assumed to contain a radioactive isotope of the concentra- 


tion c,(x)5 the non-radioactive isotopes of the component A have the 


concentration cn (x); the component B has the concentration (1-c), where 


/ 


c = c,+c,. For the volume flux of the radioactive atoms one obtains: 


1°%2 
de dc 
2 j da 2 dA 4 : 
AQ = -4 ks + 0, Fy ) or AQ = -§ @- Cre, Jax where § is the inter- 
atomic distance, and Ais the concentration-dependent transition probabi- 
lity of a radioactive atom from one plane to another (at the distance ). 
The cases are now investigated, in which c (x) and c5(x) are variable, but 


: ; : 2 
c= Cc, t+ Cy is constant. The following is obtained: AQ = a A $2, where 
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De“(c) = fy is the "radioisotopic" self-diffusion coefficient. If also 


sd 
scale) then AQ = -[pp*¢o ec) + C, aDg ~ go | 1. If ¢,0 and c,oc, ther 
dc dc, ax 


apg?) a 
Aq=- [ 024(c) + oA] se » If Cy20 and CHC, the partial heterodiffusion 


sd 
rt. (c 
coefficient is defined vy pp(c) = De *(c) + ca — (11). From (11) and 


(3) one obtains De fC) = Uy 404) #(c), where Da a4) is the self-diffusion 
coefficient in ee metal. If the ieesstone distance is a function of 


concentration, D%(e ) = SO a8 (1) ), where §(1) is the interatomic 


distance in the pure ae a a regular solid solution, the activity 


coefficient f(c) = exp 72 (1-¢)* , and one obtains 
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2 scram 
-U_(i-c 
pe(c,) = Do,e*P [- sees |, where Qa is the activation energy of 


self-diffusion in pure metal. Aproximatively, pet §*yexp(As/k), where »y 
is the frequency of atomic vibrations, and As is the entropy of self- 
diffusion activation, ed For diffusion in infinite dilution (c,=0), 
Q,(0) = Q,(1) - U, holds. If by p*42c,D, + cD, one denotes the coefricient 
of self-diffusion of "averaged" alloy atoms, one obtains the following 
relation in the approximation of the regular solution: 
etic De9(1)e aCiwe )? |. ogp8tca ex [R2c1-< 4, d for the activati 

=c, Dy XP| fm A BB Plit p) f an or the activation 
energy of self-diffusion of the alloy it carbs ) at 

2 Qg-Yo Koy ] 
sd __ np? e,D, Q,-U,(1-c,) exp: kT % 
alloy. C- a ps 
kT 


2 
oxD oy feg-Ug(1~0g)°] exe [-E-gR— 
Bs sd 
D 


Q 
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Q@ as a function of Al concentration for an Ag-Al alloy is calculated from 
the last-mentioned formula, and is compared with experimental data. 
Agreement, especially for small concentrations, is good. There are 1 fi- 
gure and 10 references: 8 Soviet-bloc and 2 non-Soviet-bloc. 
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B102/3104 

AU TOORS: Pines, B. Ya., Ivanov, {. G., and Smushkov, IT. Ve. 
TITLS Phe partial diffusion coefficients ana the self-diffusion 

coefficients of alloys of the copper-nickel system 
PERLODICAL: Ficika tverdogo tela, v- 4,no. Ty 1962, 1662-1890 
TuxT; The values o« tne experimentally determined heterodiifusion / 
coefficients (Pines, Smusnkov, FTT, 1, 6, 939, 1959) and the calculated Ve 
ratios of the partial diifusion coefficients are used to determine the : 
partial diffusion coefficients of Ni and Cu in dependence on the concent. a~- 


are fe) sd 
the comgonents at 1000, go00, 800, and 700 Cc. Dat ce, D,+cpD, and 


~ad os sa . and , ; isd 
pe. = ¢,D.+0,D,; 9 and D.. are the self- and heterodiffusion coefficients 
alk 3°A a 8B al al 
of the alloy, ¢, 3 and D, , are the atomic concentrations and the. partial 
shy , es 
fusion coerficients or tne components. The partial diffusion 


1f-diffusion coefficients 
Tne calculations are 


z, sainedé are used to caiculate the se 
Cu-Ni alloys as dependent on the concentration. 
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iVen concentration, L 


4,3; $ is the vecancy concentration in the alloy of — 
& hermodynanic factor 
2 : 


@ rt 
2cU caii-c pe . “ 
8 acB 3 x i) x2 oon Ga 
‘ : D S- exp | (i, -G,) Act |; a 


Z 
oT ot 


the Gisulacement energy, z the coordination number in the alloy 


ne interatomic distance, t the shortest lattice vibration 


4 °he change in potential energy of the alloy when an A atom is 
disviliced "to infinity", #, is tne seme when the atom is brought from 


1 barrier vertex". An atom located at this vertex 
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AB, AA are the mutual potentia} energies. c = exp(-AF /2kT), AF, is 
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= Cer end bon number oF an alloy atom situated between 
the self-diffusion coe:ficients are obtained Trom 


z’| Doscus 
De Ni — M exp e pase Oni 2] Y, CuNi? 
De = Mexp 7 [stu Cuca (z = Z| Younis 


z— 2” 
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' here aa 8dy is tne difference of the tatent evazoration heats per aton, 
atsrad) = yg Foy 2219-16 keal/g-at, (z-2") /2 = 2.38, z-z!' = 1.62, 
au aetag ure/part. There are 4 figures. of. 
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Methodology end accuracy of harmonic analysis of the shape of 
interference lines, Kristallografila & no.3:4949495 My-Je '03. 
(MERA 16:12) 
1. Vsesoyuznyy nauchno-issledovatel'skiy institut monokristaliov, 
stsiatillyatsionnykh materialov 1 osobo chistykh veshchestv. 
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"ACCESSION NR: AP5010830 Se a. : 1uR/0020/65/161/004/0821/0825 : 
|AUTHOR: Podlesnaya, A. D.; Raykhel's, Ye. I.; Smishkov, I. V.; Trembach, V. Me 

| rrr: On the dislocational structure of tie surfacé. layer 4 alkaline-halide 
{moncarystale _ 6 , 7 cs [. Saas 

| SOURCE: AN SSSR. Doklady, v. 161, no. 4, 1965, 821-823 


-| ABSTRACT: The structure of the layer. near the stirface in monocrystals: of LiF and. 
NaCl formed by annealing is studied. Graphical: results are offered. for: the density 
| of dislocations expressed in terms of the distance from the surface of a LiF crys- 
tal annealed at 775° for 24 hours and for 1.5 hours both in a vacuum. and in an at- 
imosphere of saturated steam in a vacuum. The experiments indicated that, near the 
surface of an annealed crystal, a layer is formed having a dislocation structure ©: 
givery different from that observed in -the body of the. crystal. "The authors ex- |: 
| press their gratitude to Prof. Ya. Ye. Geguzip for .his valuable advice ‘and helpful « 
{discussion of the results obtained." Orig. art. has: I formula, 3 figures. wit 
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SMUSHKOV, P.I.. redaktor; KANDYKIN, A.Ye., tekhnicheskly redaktor. 


{Provisional regulations for operating repairs of narrow-gauge 
locomotives. Vremennye pravila tekushchego remonta parovozov 
uzkoi kolei. Moskva, Gos.transp.zhel-dor. izd-vo, 1955 174 pe 
(MLRA 8:11) 
1. Russia (1923- U.S.S.R.) Ministerstvo putey soobshcheniya. 
Glavnoye upravleniye lokomotivnogo khozyaystva 
(Loconotives--Repairs } 
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SMUSHKOV, P.I., redaktor; KANDYKIN, A.Ye., tekhnicheskiy redaktor/ 
[Provisional -egulations for moderate repairs of narrow-gauge 
locomotives (750 mm.track)]Vremennye pravila sredrego remonta 
parovozov uzkoi kolei (Kolei 750 mm). Moskva, Gos.transp.zhel- 
dor.izd-vo, 1955. 183 p. (MLRA 8:11) 

(Locomot ives--Repairs ) 
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[Repair of smoke and fire tubes of locomotive boilers; practices of 

yards and locomotive repair shops] Remont dymogarnykh i zharovykh 

trub parovoznykh kotlos opyt depo 1 parovozorementnykh Zavodove 

Moskva, Gos. transp. zhel-dor. izd-vo, 1956. 110 po. (MIRA 10:1) 
(Locomotive boilers) 
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KHITROV, P.A., tekhn. rede 


{Safety engineering and industrial senitation in railroad transportation; 
handbook ]Tekhnika bezopasnosti i proizvodstvennaia sanitariia na zhelezno- 
dorozhnom transporte; spravochnaia kniga. Pod obshchei red. P.A.Zhdanova. 
Moskva, Vses.izdatel'skc-poligr,ob"edinenie M~va putei soobshcheniia 
1961. 455 pe (MIRA 14312) 
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LYUBOV, V.Ya., inzh.; NECHAYEVSKIY, Maite, inzh.; GNUSHKOV, P. a 
inzh., red.; MEL'NIKOV, V.Ye., red.; VOROB'YEVA, L.Y., 
tekhn. red. 


{Repair of locomotives on hoists; experience of the 

Donetsk Railroad] Pod"emochnyi remont parovozov; opyt 

Donetskoi dorogi. Moskva, Transzheldorizdat, 1963. 53 p. 
(MIRA 17:2) 
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D'YACHENKO, P.Ye.; SHER? Ts. Ve 


Effect of Gia direction of er treatment morks on the lead 
bronze wearability. Tren.i izn.mash. no.7!56=71 '53. (MERA 9:9) 
(Mechanical wear) (Lead bronze) 
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Curd 1/1 Pub. 41-6/17 

Author : D'yachenko, P. Ye., and Smushkova, T. V. 

Title : Wear resistance and residual stresses in the surface layers of metal. 

Periodical : Izv. AN SSSR. Otd. tekh. nauk 4, 73-79, Apr. 1954 

Abstract : Studies effect of residual stresses in surface layer of steel journal 
on wear of the latter, using ring-like specimens of carbon and chromium- 
nickel-molybdenum steels in which residual stresses were created by turn- 


ing with hard-alloy cutters. Diagrams. One reference. 


Institution 


Submitted : By I. A. Oding, Corr. Mb. AN USSR March 10, 1954 
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Effect of residual stresses on the wear of steel surfaces 
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(Surfaces (Technology)) 
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Authors t 
Title t 
Periodical 3: 
Abstract t 


Institution : 


Submitted : 


Pub. 128 - 13/35 
D'yachenko, P. Ye., Dr. Tech, Sc., Prof. , and Smushkova, T. V. Engineer 


Residual strains in the surface layers of metal increases its resistance .- 
to wear are Hoa 


Vest. mash. 35/3, 36 -.40, Mar 1955 


The nature of residual surface strain, as caused by unequal application © 
of heat, pressure in machining, etc,, is explained. The materials are 
indicated that were used in a wide range of experiments, which are des-- 
eribed in detail and the conclusion is reached that strain resulting 
from machining actually increases resistance to wear. One USSR reference 


(1946) . 
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SMUGHECGVICH, BLL; FRENKEL', M.D.3; GROMOV, S.S. 


New apparatus for determining the heat resistance of plastics, Plast. 
mASSy 10.12253—54 '63. (MIRA 1722) 
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SMUSHKOVICH, B.L.; GOLUBKOY, V.S. 


Machines for testing friction and wear ofr materials, Zav,lab, 
29 no.7:890-893 '63. (MIRA 16:38) 


1. Spetsial'noye konstruktorskoye byuro po razrabotke avtomati- 
cheskikh sredstv izmereniya mass i priborov ispytatel'noy tekhniki 


Ivanovskogo soveta narodnogo khozyaystva. 
(Testing machines) 
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New machinery for technological tests. Zav.lab. 30 ne.3:379-381 
15h ae 173 34) 


1. Spetsial'noye konatrukters koye byurc po razrabotke 
evkicmatichesktrh sredstvy tamereniya mass i priterov 
Lapytate Liney tekhniki. 
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Automation cf #2 devices Sor cupping test of sheet metals, Zav.lak. 


30 no.4:492-492 A. (MIRA L7:43 


1. Spetslal'noye konstruktorskoye byuro po razrabotke avtomaticheskikh 
sreistv izmereniya mass i priborov ispytatel'noy tekhniki Verkhne- 
Volzhskogze soveta narodnozo khozyeystva. 
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‘|PITLE: Machine for fatigue testing plastics _ ae < 
- SOURCE: Plasticheskiye dye mashy, NO» 4y 1965), 70-71 


A Fox TAGS: plastic, plastic strength, Plastic technology, naterial testing, « 
“fatigue testing/ TPR 5000 machine 


gue eanting plastic! nabastad i. 

ts using ‘cantilever or eimpla 
-Enolosuree .In- 
indles Seria 


tional parts described are 
the loading system 11, 12). 45, 
adapter 16. A discassion of: the measurements. 


ate presented. he authors thank A..V. Stinskas for his: constant attention to" their 
“hwork. Orig. art. hast 2 Sener and 2 arisen, mde bt 
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TITLE: New instrument for determining the brittle temperature of plastics 5 - 


| gouRCE: Plasticheskiye masay, 00. 6, 1965, 50-52 
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AUTHOR: Smushkovich, B. L. 
eT EPO LIE ALE AP ELE IO, 
ORG: SKB IMIT, Ivanovo Y 
\ 
TITLE: MAST-1 wachine Fox evaluating the antifriction properties of MAST-1 plastics 


SOURCE: Mekhanika polimerov, no. 1, 1966, 151-153 


TOPIC TAGS: vibration test, test equipment, friction coefficient, plastic strength , 


antifriction material, structural plastic 
ABSTRACT: A MAST-1 sass prowiced by, designed by the SKB IMIT ‘as a modification of the KT-2 


IMASh and mass-produce the ZIP 2 ZIP plant, at Ivanova is described. The machine deter- 
mines the friction force of plastics in < in contact with various materials over a wide 
temperature range both in dry friction and under various lubrication ccnditions and 
indicates critical temperatures at which the boundary layer of the lubricant breaks 
up. The measuring system of the machine consists of a vibrational system with one 
degree of freedom; under the influence of periodically changing friction force, this 
system executes torsional vibration about some equilibrium position determined by the 

| average value of the friction force. The operation of the machine is automated, and 

| two modes of testing, periodic and continuous, are possible. The work of R. 

, HMatveyey and S. B. Ratuer contributed substantially to ine adoption of the MAST-2 

TWnachine in the testing of plastics. Orig. art. has: 2 figures. 
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Fore la can es Terabe epcsenac einen rem ahi ead my 
ORG: titute of Material-Science Problems, AN UkrSSR (Institut problem materialove- 


deniya AN UkrSSR) 


TITLE: Results of the statistical determination of technical parameters for single 
crystals of silicon carbide to be utilized in production of new types of semiconductor 
devices y Vv 


SOURCE: AN UkrSSR. Institut problem materialovedeniya. Vysokotemperaturnyye neorgani~ 
cheskiye soyedineniya (High temperature inorganic compounds). Kiev, Naukova dumka, 
1965, 331-338 


TOPIC TAGS: -ingbe=crystat, silicon carbide, semiconductor single crystal, light 
source 4 SEMICOMNUEC TOL OFVICE, SPECIFIC. 

i RESISTAVCE 9 EX. ECTRIC Con dYUCc7T/syITY 

|ABSTRACT: The quality of the commercial single crystals of silicon carbide are analyz 
ed statistically. Out of 30,000 commercial samples of SiC approximately 6000 were se- 
lected for a quality check to determine which of them were of sufficiently high quali- 
ty to be used in the manufacture of semiconductor devices. These selected SiC single 
erystals were first ground with boron carbide powuer to 200-300 micrometer and treated 
with a KOH-KNO3 melt at 650°~700°C. Specific resistance and the number of crystal Jat 
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tice defects were determined for each sample. It was found that 10-30% of SiC samples 
exhibit mixed types of electrical conductivity. Some 20-30% of the samples were found 
to suffer from ununiform specific resistance characteristics. About 40% of the SiC 
samples had inclusions of carbon (1-100 micrometers in diameter). Only 10-30% of the 
feae samples tested could pass the specific resistance and conductivity type standards. 
No conclusion was reached as to what fraction of the commercial SiC samples would be 
in the 1-1¢ ohm-cm specific resistance range, i. e., acceptable for the production cf 
digital and symbol indicators. It was estimated that only 5-10% of the commercial SiC 
single crystals would meet the quality standards for the production of high tempera- 
ture diodes. Inclusions of carbon were found to be the major objection to SiC crystal 
with respect to quality standards, since these Anclusions facilitate p-n transitions. 
Some 50% of the commercial SiC single crystals| were found to be acceptable for the pro 
duction of pulse light sources. The statistical distribution for commercial SiC sing] 
crystals according to specific resistance is graphed. Orig. art. has: 3 figures, 2? 
tables. «=: ee 
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(LASOR (OBSTETRICS)) (QUININE) (CHOLINESTERASE) 
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Detestton of cholinesterase inhicztion in tissues during 
the action of reversible iviibitcrs. Biul. ekspe biol. i 
med. 54 nool2s111-1l, D'62, (MIRA 16: 6) 
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SHUSIN, YaoG. 


Dsoression oD ine cholinesterase activity cf organs and tissuss 
in experimental armin poisoning. Farmakol. toxaik., 26 no. 
G5S-3610 My~Jeted (MIRA L7¢2 


le Kafedra setsmoy meditsiay ( Zaye. - kana. med. nauk Y«.S. 
Smugin) Chelyatinzkogo meditsinskogo instituta i labsrateriya 
biokkimii 2 tarmakcLlogii biologicheski aktimnykn yveshchesty 


(sav. - prot. M.Yao Hikhel tson) Instituta avelyntsionney tle 
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Some experiences with the moaguremont of water turbulence. 
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